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MASTER TIMING UNIT

FUNCTION:
FROVIDES MASTER TIMING REFERENCE TC THE DISPLAY AND CONTROL(DECY,
COMMUNICATION AND TRACKING{CET), DATA PROCEESING SYETEMS {DPS) - MODULAE
AUXILIARY DATA SYSTEM (MADS), ORBITER EXFERIMENT (CEX), PAYLOADE AND OT.
GMT AND MET ARE GENERATED WITH FROVISIONS FOR SETTING AND CFDATING
THERCOUGH THE ONBOARD COMPUTERS.
REFERENCE DESIGHATOR: BSVISAY.

FAILDRE MOLE:
LosE OF oUTHMIT

CAUSE(S) s
PIECE-PART STRUCTURAL FAILURE, VIBRATION, TEMPERATURE, MECHANICAL SHOCK,
CONTAMINATION.

EFFECT{S) ON;
(1) SORSYSTEN (B)INTERFACES (C)MISSICN (D) CREW/VERICLE

(A) LOSE OF OUTPUT TO OREBITER TIMING BUFFER, PAYLOAD TIMING BUFFER, PULSE
CODE MODULATION MASTER UNIT, AND PAYLODAD DATA INTERLEAVER.

(8) EINGLE POINT PAILURE OF MTU RESULTING IN LOSS OF OUTPUT WILL CalSE
ALL GENEFAL PURPGSE COMFUTERS (GPC) TO FAULT DOWN TO A GFC TIME SOURCE.

QN ORBLI: BACK UP FLIGAT SYSTEM{RFS) WILL BE "NO &0 FOR ENGACEMENT DUE
TC ITE INASILITY TO ESTABLISH BFS GPC TIME WHICH RESULTS IN LOSS OF
GUIDANCE CRPABILITY.

{C) MIZSION TERMINATION DECISIOR REQUIRED IF ALL MTU OUTPUTS ARE LOST,
(D) FIRST FATLURE CAUSES ALL GPC'S TO SELECT A GPC AR TIME SOURCE. On
2REIT:  BPFS IS “NO GO" FOR ENGAGEMENT UNTIL THE MTU -I5 RESTORED AS A

TIME BOURCE. SECOND FAILURE IS A GENERIC PASS FAILURT WHICH RESDULTE IN
LDEE DF CREW/VEHICLE.
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SMUTTLIE CRITICAL ITEMS LISY - ORBITER
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DISPOSITION & FATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E}CPERATIONAL USE

(A) DESIGN
TEE MTU IS A STABLE CRYSTAL CONTROLLED FREQUENCY BOURCE WHICH SHALL
FROVIDE FREQUENCY OUTPUTS 70 SELECTED BMUTTLE ORBITER SUBSYSTEMS ANC
PAYLOADS. 28 VDC WILL BE PROVIDED PROM EEDUNDANT ORBITER ESSENTIAL
BUSES. THE MTD INCLUDES REDUNDANT DOUBLE OVEN THERMALLY STABILIZED
CRYSTAL CONTROLLED OSCILLATORS. THE 3 TIME ACCUNULATORS ARE DRIVEN BY 3
PREQUENCY DIVIDERS WRICH ARE OPERATING FROM THE AUTOMATICALLY SELECTED
CRYSTAL OSCILLATOR. THE AUTOMATIC SELECTION CAN BE MANUALLY OVERRIDDEN.
THE MTU CONTAINS THE NECESSARY BUILT=-IN=-TEST CAPABILITY TO DETECT AND
REPORT FAILURES WHICH AFFECT OFERATION. EEE PARTS ARF SELECTED FROM OR
IN ACCORDANCE WITH MFO004-400 OPPL REQUIREMENT. THE MTU 1§ DESIGNED WITH
INFUT/QUTFUT ISOLATION E0 THAT A FATLURE OF ONE I/0 PUNCTION MAS HO
ADVEIRSE EFFECT OF OPERATION OF ANY OTHER I/0 FUNCTION. THE MTU SHALL
HAVE A MINIMUM USEFUL LIFE OF 24,000 HOURS, WHICH IS EQUIVALENT TO 100
OREITAL MISSIONS IN A 10 YEAR FERIOD FROM DATE OF DELIVERY. .

{B) TEST
ACCEPTANCE REQUIREMENTS INCLUDE:
EXAMINATION OF FRODUCT, FUNCTIONAL PERFORMANCE TEST, ACCEPTANCE ViIERATION
TEST(AVT), ACCEPTANCE THERMAL TEST(ATT). .

QUALIFICATION TEST INCLODE:
ACCEPTRNCE TEST, POWER TEST, EMC, CARIN ATMOSPHERE, THERMAL CYCLE,
VIBRATION, ACCELERATION, THEFMAL VACUUM, LIFE, LIGHTHING, SHOCF.

GEOUND TURNAROUND TEST
MTU BITE AHD QUTFUT VERIFICATION PERFURMED EVERY FLIGHI.

{C} INSPECTION

EECEIVING INSPECTION -
IHCOMING PARTS AND MATERIALS ARE BURTECTED TO A VISUAL AND DIMENSIONAL
EXAMINATION WEERE APFLICABRLE. CERTIFICATIONE ARE VERIFIED.

CONTAMINATION CONTEOL

CONTAMINATION CONTROL PLAN I5 VERIFIED BY INEPECTION. THE PROCESS IS
IMFLIEMENTED AND CLEAN ROOM ENVIRONMENTS ARE MAINTATKED.

(OF TO CLEANLINESS LEVEL 100,Q00)

ASSEMELY /IRETALLATION .

MANDATORY IRSPECTIONS ARE SET UOF 1IN THE AsSSEMBLY PROCEDURE.
MAGNIFICATION {10X) 1I& UTILIZED TGO INSPECT PARTS IM DETATL. ANTI-
S8TATIC FROCESS IS HANDLED THROUGHOLT ASSEMBLY /IHSTALLATICH/SHIFFING FLOW,
WIRE IKEULATIONE ARE INEFECTED TO PRECLODE ANY EXPOSED WIRE.

CRITICAL FROCESHES

WIRE CRIMFING, BTRIFPING AND SWAGING I5 VERIFIED BY INSPECTION.
PARTE PROTESTION, OCATING AND PLATING REQUIREMENTS ARE YERIFIED RY
IRSPECTION. ROLDERTREG, BONDING, AND SHIELDED WIRES ARE EBURIECTED TO

INSPECTION.
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SUBSYSTEM ; INSTRUMENTATION PHEA NO 05-4 =321200-1 REV:9/7/88

FONDESTRUCTIVE EVALUATION
X-RaY PENETRANT TEST IS CONDUCTED OK SAMPLING INSPECTION. :
ETCEING PROCESSEY ARE CONDUCTED BY SUB-SUFPELIER {ROCEWELL COLLINS DIV.)

TESTING
ATP IS5 VERTFIED BY INSFECTION.

HANDLING /EACFAGING
PACKAGING FOR SHIPMENT IS VERIPIED AND BOUGHT OFF BY ROCKWELL FOA.

{D) FAJLIRE HISTCORY

THE "MG OUTPUT® FATLURES WILL EE ADDRESSED ON THIS CIL.

(1) CAR# AC9378, OV1D2, RS0, MTU S/N 5, 7-12-31

AT E5C DURING OV10Z2 CEECKOUT, GMT AND MET TIMES FROM TEE NON=YOTED
CHANNEL WERE AESENT,

TESTING AT DOWNEY LABORATORY CONFIRMED THE FAILURE. THE TAILURE WAg
ISOLATED TQ U29, PINS 10,13,14 AND 15 WHICH EXHIBITED CRACEED S0LDER
JOINTS. THE SOLDER JOINTS WERE RESCLDERED AND THE UNIT WAS SULCESSFULLY
RE-ACCEPTANCE TESTED.

(E] OPEPATIONAL USE

OF ORBIT: THERE IE A PREFLIGHT AFPROVED AND VERIFIED C=-MEM PROCEDURE To
RECOVER PROPER EFS TIME.
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